In the present study D 2 analysis was done. The advance breeding lines showed considerable amount of diversity for the morphological traits. On the basis of average D 2 , haulm yield per plant contributed maximum divergence followed by pod yield per plant, kernel yield and kernel number per plant. Shelling percent contributed least divergence. All other characters like plant height, number of branches per plant, harvest index, pod number per plant and hundred kernel weights contributed less to D 2 estimates. On the basis of critical D 2 value (60), 36 genotypes were classified into 10 clusters. Four parents of Spanish groundnut released varieties and their 32 cross derivatives in F6 generation were grouped into ten different clusters. This indicated the large diversity existing in the groundnut varieties giving the opportunity for further improvement in groundnut. Thus recent released varieties contain sufficient diversity. Cluster X, IX and III accommodated ten, eight and four genotypes respectively. Rest of the clusters contains two genotypes each. Cluster X was the largest, accommodating as many as 10 genotypes. The clustering pattern of genotypes showed that the genotypes of different origins/parent were clubbed into one cluster whereas the genotypes belonging to same parent or origin were grouped into different clusters indicating that the new genetic recombination increased genetic diversity giving rise to transgressive segregants. Small intra cluster D 2 value of cluster I, II, IV, V, VI, VII and VIII indicated genotypes within a cluster resemble very close to each other. The genotypes of each cluster belong to same parental origin. Large intra cluster D 2 value of cluster III, IX and X indicated their less divergence. These three clusters also exhibited large inter cluster distance with rest of the clusters. Maximum inter cluster distance was observed between cluster III and cluster X followed by cluster III and cluster IX. Inter cluster distance is the main criterion for selection of genotypes. In this context the genotypes from cluster III, IX and X could be selected as parents for hybridization. Cluster IX showed lowest number of branches per plant, harvest index, number of pods per plant, kernel number per plant and pod yield per plant while cluster X exhibited highest value for haulm yield per plant and hundred kernel yield per plant. Thus OGZ5 may be selected as best parent for cross with AK 12-24 exhibiting high mean value for yield and yield contributing characters for obtaining better recombinants or may be advanced for use as new improved breeding line.
Introduction
Groundnut is an important oil, food, and feed legume crop grown in over world. It covered 24 million ha area worldwide with a total production of 41 million tons in 2012 (FAOSTAT, 2012) [7] . In India, groundnut is cultivated in an area of 4.9 m ha, with production and productivity levels of 5.8 m tons and 1179 kg/ha respectively during 2012. Groundnut is valued as a rich source of energy contributed by oil (48-50%) and protein (25-28%) in the kernels. They provide 564 kcal of energy from 100 g of kernels (Jambunathan, 1991). The cultivated accessions of Arachis hypogaea in the gene banks and the advanced breeding lines in the breeding programs are the most frequently used sources of variability in crop improvement programmes. Adequate amount of genetic variability is an important prerequisite for judicious selection of parents. Limited number of parental sources are available for crop improvement programmes, Groundnut genetic resources are available in the gene banks of ICRISAT, National Bureau of Plant Genetic Resources (NBPGR), and Directorate of Groundnut Research (DGR) etc. in India. However, much of the variability is still underexploited in groundnut improvement. Hence, it becomes imperative to ensure genetic diversity of the varieties currently cultivated by the farming community. Realizing the importance of developing groundnut varieties with high yield, better resistance and superior quality and in the light of the above discussions, efforts were made to evaluate 32 breeding lines along with 4 parental lines during the course of present investigation for the assessment of grouping of test genotypes into different units through D 2 analysis, for their effective use as parents for genetic enhancement of yield.
Materials and Methods
The present "Study on morphometric and molecular variation in groundnut breeding lines." was undertaken in the Department of Plant Breeding and Genetics, College of Agriculture, Orissa University of Agriculture and Technology, Bhubaneswar. The thirty six genotypes were evaluated comprised of 4 parents and their 32 progenies (Table 1) . Observations on ten quantitative characters like plant height (cm), number of branches per plant, haulm yield per plant (g), harvest index (%), number of pods per plant, shelling percentage, number of kernels per plant, 100 kernel weight (g), kernel yield per plant (g) and pod yield per plant (g) were recorded from the field trial. Each entry was represented by three rows of 3m length with 3 replications. Based on the genetic divergence the genotypes were grouped into different clusters. It would help in selection of parents for hybridization programme. 
Grouping of genotypes into different clusters
Tocher's method: Grouping was done by following Tocher (Rao 1952) method. Construction of cluster is to start with 2 most closely related genotypes (having the smallest D 2 ) and then find a third one which has smaller average D 2 from the first two and so on. At certain stage when it is felt that after adding a particular population, there is a disrupt increase in the average D 2 , this population is not added to cluster.
Similarly, construction of second and third and other clusters are formed till all the genotypes are included in one or the other clusters. Cut off value for addition of a genotype / population to a cluster was determined by following method given by Singh and Choudhari (1977) . In that the D 2 values of each genotype with all others are to be arranged from the lowest to highest values in matrix form. The highest value of the lowest column is taken as cut off value for deciding on inclusion a genotype in the cluster. After construction of clusters average intra-cluster and inter cluster D 2 value were estimated. Based on the genetic divergence the genotypes were grouped into different clusters. It would help in selection of parents for hybridization programme. 
Results and Discussion

N.B.: Figures in parentheses indicate the order of contribution to divergence
On the basis of critical D 2 value (60), 36 genotypes were classified into 10 clusters (table 3) . In the present study, four parents of Spanish groundnut released varieties and their 32 cross derivatives in F6 generation were grouped into ten different clusters. This indicated the large diversity existing in the groundnut varieties giving the opportunity for further improvement in groundnut. Halward et al. (1990) showed in F3 and F4 that pod yields in early generations were ineffective in predicting the yield potential of crosses grown in bulk in later generations. Iroume & Knauft (1987) suggested that in F2, selection among crosses would be advantageous over individual plant selection or within family selection. Selection of genotypes within crosses was the poorest strategy for selection in early generation. Bandyopadhyay et al. (1985) opined that with appropriate selection intensities and the use of selection index based on both physiological and yield components, effective selection for yield improvement in groundnut can be made as early as F2 generation. Cluster X, IX and III accommodated ten, eight and four genotypes respectively. Rest of the clusters contains two genotypes each. Cluster X was the largest, accommodating as many as 10 genotypes. The clustering pattern of genotypes showed that the genotypes of different origins/parent were clubbed into one cluster whereas the genotypes belonging to same parent or origin were grouped into different clusters indicating that the new genetic recombination increased genetic diversity giving rise to transgressive segregants. Small intra cluster D2 value is in table 4. Cluster I, II, IV, V, VI, VII and VIII indicated genotypes within a cluster resemble very close to each other. The genotypes of each belong to same parental origin. Large intra cluster D 2 value of cluster III, IX and X indicated their less divergence. These three clusters also exhibited large inter cluster distance with rest of the clusters. Maximum inter cluster distance was observed between cluster III and cluster X followed by cluster III and cluster IX. Inter cluster distance is the main criterion for selection of genotypes. In this context the genotypes from cluster III, IX and X could be selected as parents for hybridization. , haulm yield per plant contributed maximum divergence followed by pod yield per plant, kernel yield and kernel number per plant. Shelling percent contributed least divergence. All other characters like plant height, number of branches per plant, harvest index, pod number per plant and hundred kernel weight contributed less to D 2 estimates. Four parents of spanish groundnut released varieties and their 32 cross derivatives in F6 generation were grouped into ten different clusters. This indicated the large diversity existing in the groundnut varieties giving the opportunity for further improvement in groundnut.The progenies of AK 12-24 X TG 26 were grouped into one cluster i.e., cluster X, different from their parent present in cluster III. The progeny OGY19 remained with its parent R2001-3 indicating its similarity with parent. Similarly OGY5 and OGY7 remained with one of their parent TG 26 while OGZ1 and OGZ2 clustered with one of their parent AK-159. Except these genotypes, other progenies remained in different clusters away from their parent. Thus hybridization among the released varieties in groundnut created genetic diversity due to recombination of characters. Maximum inter cluster distance was observed between cluster III and cluster X followed by cluster III and cluster IX. Inter cluster distance is the main criterion for selection of genotypes. In this context the genotypes from cluster III, IX and X could be selected as parents for hybridization.
